In a recent Commentary, McGettigan (2016) proposed alternative interpretations for our electrical cortical stimulation (ES) study (Yamao, Matsumoto, Kunieda, Shibata, et al., 2015) .
First, McGettigan proposed the facial feedback hypothesis, suggesting that our findings were due to motor priming of an emotional experience rather than direct stimulation of the emotional state. In previous studies, feedback occurred during sustained, voluntary, and bilateral movements (Havas, Glenberg, Gutowski, Lucarelli, & Davidson, 2010; Hennenlotter et al., 2009; Strack, Martin, & Stepper, 1988) . In contrast, high-frequency ES produced forced, transient (.2e.4 sec), and unilateral lifting of the right mouth in Patient 1. Therefore, feedback was unlikely in this entirely different situation. Indeed, feelings of mirth do not occur when unilateral facial muscle contraction, such as lifting of the right mouth, is provoked by direct (clinical 50 Hz ES mapping for 3e5 sec) or indirect (transcranial magnetic stimulation, Pilurzi et al., 2013) stimulation of the primary face motor area. McGettigan proposed another hypothesis that the post-hoc evaluation of an unusual somatosensation in Patient 1 was generated by contralateral lip movement instead of the primary feeling of mirth. If somatosensation from the forced contraction is the fundamental issue, the same explanation applies. Patient 1 did not refer to the contralateral facial movement at all when she reported mirth and laughter. Considering the absence of motor evoked potentials after single-pulse ES and the time required to produce mirth (>3 sec), we argue that high-frequency ES at the basal temporal lobe evoked unilateral emotional facial movement and mirth through the limbic circuit. As McGettigan discussed, we could not fully evaluate the muscles involved in movements, such as the Duchenne smile (Ekman, Davidson, & Friesen, 1990) . Future polygraphic studies using the Facial Action Coding System (Ekman, Frisen, & Hager, 2002) will be useful for evaluating muscle contraction provoked by highfrequency ES.
In addition, McGettigan suggested that Patient 2's feelings were evoked by hallucinatory auditory sensations. Patient 2 introspected that she was reminded of a melody that she had heard on television in her childhood after high-frequency ES, and that the nostalgic melody amused her. The nostalgic melody suggested d ej a vu rather than genuine auditory sensations. D ej a vu that includes auditory phenomena has been reported in a previous ES study of the amygdala and temporal neocortex (Bancaud, Brunet-Bourgin, Chauvel, & Halgren, 1994) . In Patient 2, the nostalgic melody was not amusing by itself in the absence of ES, which suggested that the stimulation changed her amusement through the limbic circuit.
Secondly, McGettigan discussed the ambiguity of the ES findings. The efficacy of high-frequency ES in mapping cortical functions has been long debated. Borchers, Himmelbach, Logothetis, and Karnath (2012) reported that high-frequency ES potentially evokes the local and remote responses and the effect is difficult to predict. Desmurget, Song, Mottolese, and Sirigu (2013) offered detailed and convincing counterarguments to claims of a lack of specificity and highlighted that perioperative functional direct ES during brain surgery is highly effective in preventing postoperative behavioral disruptions of specific functions, such as language (e.g., perisylvian language areas). We argue that the effects of
